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1- Whs? :s cianTed ss' A feieco^mus-iicatiom system comprising; sr. oriasnatsng «rarri svviicr.sd network fr- 

* providing originating signals rrs response to voice input: art originating gateway computer for convsriing s 

* from said ooginating gateway computer to said termsnatsng gateway c©rr«xii»f, sHeasi one of saiei^ 

s through said eadtetswstersed neiwork from ssid angmaring gatewsv computer to said tssfmsfiatifts gateway 



aid originating gate* 



>mpanent for compressing si 



it 3 A t®teoomr««nic3fioos system according to ctafen 1 , wnerein 
« comprises a component for encrypting said digitai date, and wt 

* cempraes a component for decrypting said digits! data. 

| comprises a terminating buffer component for storing said digital packets poo* to the conversion thereof ir 
s sa id terminating voice signals. 

\ u u( it in t u ( Jin i wc; t n >• t u <jf ih^'i ^ ?p or * 
« cempnses a component for rearranging said storea digiiai packets to ma-nta-n a proper packet order 

* 6. A .siecommursicafioos system according ro claw 1 . wherein 
it rcuiirsg m nssponse to draiod digits , 



* 3, A te!»c.ornmifOicatk;ns ssystem according to claim 1 , whsreinssid terminating drcaiiswitcoed network is 4 

it input wherein said terminating gateway computer composes a component for convening said ttst return 4 

if's. O ?p ^v. 5 ^ ! <. !<: i'l OUtilJS i O Ji« » ^ s U w ! f V w! I 

from sa:d terminating gateway computer to sain' originating gateway computer; and wherein said originating j 

„,4t„ \ <. ) >. „ ! „ 3 tp„ > ! in it q „. < u £„. k„ * v. w -^qr j. | 

s 9 A tetecwfnrnonscafcons; system according to claims wherein ssks ongsnaBng gateway computer comprises 4. 

a an originating buffer component for storing sakS return packs;® pnerto convrsision thereof into said second 4 

a rsttifn signs ts. | 

a comprises a component for rearranging said stored return packets to masntasnaptx^er packet order. 4. 

s 1 5 . A telecommunications system comprising: an originating network for providing digital packets 4. 

a corresponding to originating signals produced sr response to voice moat, a gateway computer for | 

it r «■ d qit c\ fifo tor in: ,t':g sc iit >ic^ o Cvo *j tKidr^ ■> pi | 

n s. i< t i i 3t 4 iQ d <•_ t 1 < 'O it iu , i i ^ j v, | 

it from ssso" originating network to said gateway computer, at least one of said ongtnating network and sasd 4. 

a network from sstd originating network to said gateway computer. | 

a 1 2. A toiaaommunie.arioris system according to ciaim 1 1 . wheresn said originating network comprises a 4 

ti for decompressing said digital data | 

it 13. A telecommunications system according to ciaim It, whsmin said originating nst^ork comprises a 4. 

a component for encrypting said digifai data, and wher«m asld gaisway computer comprises a component for ::j 

ti decrypting said digital data, | 

a 14. A tsiecoirsmunscallons system according to ciasrn 1 1, where sssd gateway computer comprises a buffer 4 

ti component forstenng said cii§ita; pesssets prior !» iha conversion tnereof mo said terminating voice signals. 4. 

it 16. A teiecommunications system according to ciaim 14, whsrsm said gateway compufor fUrti-isr compnsss 4. 

a naotifss response to data received fs^m'sasi gateway compntor. " 4. 

ti 17. A teJecommunications system according to ciaim It, whersjm said routing component provides said 4. 

| 18. A ieiecommanscatsons system according to ciaim 11, wherein said olrcoiiswitched network is capab « of | 

a pfovsd g first return signals to said gateway computer:- wrserorn said gateway computer compnses a 4 

> »n*f i o e'iM^-dfit-- (Sit v4«. \ets or rstwrt Sisgitai data; whets at ieast m& of 4 

it sasd originating network and said terminating gateway computer comprises a component for renting said 4. 

ti rettim orsckefe fdroogti said packetswitd^ed rtetwork from sasci gateway computer to sasd originating 4 

a neiwostr: and wtieroin said originating network comprises a cornportoni for convening said retiim packets ::j 

a into second retttrri signals, | 

^ s c ) «. ! m vtt) t i) to i>-i1 v ti s- o >t g ■> " r % fn (i | 

it component for sfonng said return packets poor ss cooversson hereof into said second return ssgnsis, 4. 
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20. A telecommunications system acaat&nQ to claim 19 wberem sard originating network further comprisea 
s component far rearranging said stored ratum packets to maintain a proper packs; order. 

21 . A ^©communications system eoTtsxising: a terminating nets«ork tor providing voice output In response 
to ierm>n&t>ns ssgnais •vortssponciing to fcsnn:nanng Signal pact-ats and for providing return digits) packets 
corresponding to return signals produced in response to voice input, a gateway computer for converting 
said return digital packets into return signals, a einsuitswitched rteiwonc for providing voice output m 
response io sad return signals, and s packs switched network for transmitting said return digits; packets 

( t w M ^ fo t sat L i a .. or*, j si „ s i»»r in dug > s ■> ' \ rfi 
gateway computer comprising a component: for routing said digital packets through said paoketswitched 
network b@bmm said terminating network and said gateway computer. 

22. A telecommunications method comprising steps of: providing digital packets for transmission from an 
originating netvrorr;, said digital packets coives ponding to origins bog Signals produced in response to voice 
input, transmitting said digital packets from said originating network to a gateway computer through a 
pacfcetswltched network, at feast one of said originating network and sals gateway computer comprising a 
component for rooting said digital packets trough said packet switched network from said originating 

( I W \i ^ Iv Kt Jit Sid is .|ii i. vii* ! * r O \ ! for 

HY8RSD PACKET-SWITCHED AND CIRCUIT-SvYITCHED TELEPHONY SYSTEM 
TECHNICAL FIELD 

Vfc:& invention relates to telecommunication systems sns. more pameuiaily, to a hybrid telephony system 
comprising both etajit-swltched and packet-switched networks . 

BACKGROUND OF THE INVENTION 

With the extensive use of personal computers and other data processing facilities both at home and in the 
office, there are great needs for improved data communications. Hence, packet-switched public networks 
are being rapidly developed end increasingly interconnected with each other. These existing packet 
networks have mostly been serving date communications traffics as opposed to voles telephony. 

Voice and data traffic have significantly different characteristics. Voice is typically continuous in one 
direction for relatively long intervals and tolerant of noise, but sensitive to variations in delay. Data is 
bursty and sensitive to noise errors, nut tolerant of moderate delays and variations in arrival rimes. 

Two fundamental different switching techniques have therefore been traditionally applied to voice and 
date transmissions. Circus switching, whare switched connections between users are dedicated for call 
duration, is the basis of the present-day switched voice 



m teteco rounication network On the other hand, packet sw'ttcning, where data packets from multiple 

>■ 1 =: t. - •• in.- =t sfPC » ii.fosj.--f.. e '''jaSN .^^ti;ii. < l 1 ^. Ji^^ > s v f 0» V. -t in 

;s the packets, is being rapsoiy adopted as foe oasis of the oressnt-day switched data telecommunication 

m Packet switching was owneered if? the ARPANET network of the US, Department of Defense, and has 

1; to \ do i o in i < c hit n fo > it v " tt t r "no >-> >«• 

m subscribe!' utilizes the allotted channel for a relatively small amount of the total connection time. 

m Furthermore, tne number of simultaneous csrcwt-svwtcned communications am limited because only a 

1; Another disadvantage is that, because clrcsit switching Is centralized, a failure at the switching center can 

result m failure of the entire network K further disadvantage of siicuif-s-wifchsd telephony is due io the 

m proprietary nafare of the telephony switches currently In use. Because the switching software is often 

m proprietary and not shared with other manufacturers, the cost and delay in adding and interfacing new 

m services are often frustrating and installation prohibiting. 

m it has been proposed that packet-switched techniques 

m bandwidth may be made available to each subscriber on a random access basis. For this purpose there 

m are currently emerging software products that make use of the internet, which is a constantly changing 
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duplexed long-dlstancs telephone capsbiSiy through th« internet. C«meiot Corp is another entry in the | 

internet telephone business with a MOSAIC front end software that supports fs.:ii -duplexed voice | 

can varsation. These products offer an alternative to long-distance analog telephone service for the | 

subscribers by diQtteag and eorapfess;r?g voice signals tor transport over the Internet | 

Some ismsfatsons of this type of hy srsd teisphono system are ! ! i Both ms caiier and the caiios must have 

computet*. {2t they must nave sound systems on thsar computer*, (35 they mast have fas Internet access, s 

- If > b. I ot or m) t v fi * > ss t t -<fs > - h r >M t | 
time th» oaii ss made, and (85 the tessphony software must be m execution a* both ends s< the same 

which has to be irrts by she Individual subscribers to irnpismenS such a telephony system. The issi «s 

which dearly does not provide the convenience of conventional telephone «a8s. An additional problem | 

with such software, products is that she performance ss constrained by the capabiiitiea of each computer, | 

such ss processor speed, memory capacity, sod modem functional features, | 

SUMMARY OF THE. SNVEr4T10N 1 

If! accordance wife She principles; of She present mvsotscso. a hybrid packet-swltehee; and c<rc«ti-swtiehed s 

Ssiephony (HPCT) system routers a telephone cs-H mostly through pack® -switched networks, except for | 

switched networks of fee respective iooai exchange earners ll.EC's) . A gateway computer (GC) or | 

1 * * u t •» >ot if<- * of -mo t h-\ w t\N | 

converts voice signaie into data packets and vice versa, snd reserves the ceil destinations wbse mating *: 

* o ; a o 1 < ff< > i ^ h< GC 1 - ^. ' ,. o v \si 04 ^ \ f „ tek >\ \ v.i>{]i d is J »^ | 

opposed to the end- user. Because the CsC-'s ara a set of resources shared by merry subscribers, they can | 
be msi-aged i oner ef^en?',-' cr-ct utscs" than c^iis manag-?-;: ay a stjescs^rs persona 

> •<£ ^ Vt ?><. -<t of •>» r? f ■> I !°\ T st > > )nti h ■> i ool cot* x * 5 off \ | 

oofrirviijnfcahen tan bo achieved duo So better | 

the benefits of packet swSchiog can be made avallahie to many subscribers A'Khout signifioaol subscriber | 

iriysstrnsnt. Moraovar, tPare oars :ba ssecta: hardware compoasnts added to the GC to :mprova | 
performsncs, such as a DSP or sn ASiC bassd sooipresssx. dsoorrspressof, sp««oh feoognsaf, siicryptor 

and docrypter. etc., which woa'd bo much sees cost-effective to added to each home computer | 

Additional advantages of the hybrid packet and circuit switched telephony of the invention are: (1 ) Sower ?: 

■>■>{(»{■>{ <• •> t <•• Si fit" \% -?pi tt i p i! i i v 1 " <.f^ t' 1 ! | 

availability to any subsorsbsr at no mlial invsstweot as would be rsquirsd by pure psefcot-mvltshsd | 

telephony, such as requiting tn* purchase of a multimedia persona! computer, Internet access, and | 

Internet loiepaony soffware; (3) the potential for quickly adding inloSSfgonl services due to computer based | 

telaphoriv, such as a oatier's perscnaiizad speed dialing list, a callaa'a parsonaiassci virtual destination | 

"vi. f!Orf anc i! ii^f iii'Ot i w eit>;T c nsc n;a(ft (4 > jvosdanr e <. f v e ' cor , ar es <ce c« ,..u > r <t packf | 

and carrying a portafcls computer wben travsilng or commuting, | 

BRIEF DESGRiPTIOM OF THE DRAWINGS 1 

The features of the invention and its objects and advantages may be further understood from the delasied a 

descripfion boiow taken m con|unction wlih the accompanying drawings. In wrhich: | 

Fig. 1 is a block diagram showing a first embod iment of the present invention; | 

Fig. 2 is a block diagram l&jstfaiiog a voice telephony system before and after incorporating the first | 

embodiment of the pmsenf invention; ! 

Fig. 3a s a -system block Oisgfam of rhs first embodiment siystrating structursi components of the gateway s 

computer; | 

Fig. 3b Is a system bteck diagram o? the fkst embodiment illustrating functional components of the | 

gatoway computer; | 

Fig. 4 is a block diagram showing a second embodiment of the present invention: | 

Fsg. 5 is a flow diagram of the calling process for providing s charge sail 



Inversion; 
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Fig. 8 is a sequence diagram of the caff signaling for providing the charge ca8 of Fig. 5; and, 

accordance with the present Invention. 
DESCRIPTION OF THE PREFERRED EMBODIMENT 

With reference to Figs 1 to 3b, a hybrid packet- switched and circuit- switched telephony {HPCTj system 

gateway computers IOC's) . which interconnect corresponding o^cuS-switched networks with a packet- 
switched network far voice end data communications. 

As shown in P;g. 1, an orlgfnatoiQ. {locai} telephone set 1 is connected wsth an originating (local) GC 3 
through a crreutt-swrtcbed network 2 of an orlginasng iocs: exchange carrier ft.EC} , At She other end of 

6 through a terminating (remote) circuit-switched network § of a terminating: (remote) LEG 7. A packet- 
switched network 5 is provided for communications between originating GC 3 and terminating <3C 8. Fig, 
2 shows diagrammatscaiiy how a oonverftioesi drciiii-swiicheri network 10 is replaced fey the two SC's 3 
and 6 and the packet-switched network 8. Fig. 3a shows one of She GC's in more deta«. Preierabiy both 

Memory {RAM} 17. a signaling nerwork interface IS. 3 non-blocking Time-Oivisiors Mulsipissilng 



switched network 5 to other gateway computers 3 ' and 8' , a 

plurality of Central Processing Units (CPU's) 21 . a plurality of Digital Signal Processor* (DSP's) 22, a 

25, and a system back pians m the form of either a shared pus or cross connection 29. An analog 

v t r oi^'^ o ^ k ' s v ■> v D I \ ' ~~ ! st ! our 1 - ^ ^sec V -> > i - g : 
trunks are to fee supported by the GC. and therefore may he considered optional. 



Fig, 3b shows the functional components of GC s 3 and 8 arranged into media conversion modules 31 1 
options} analog trar*:mg modules 48, W and DTMF digit roodu Las 43, speech processing modules 48, 

a spoken digit recognizer 44 implemented with DSP 22, and a voice prompt playback unst -17 also 

CPU 21 , and a network routing database 46 siso implemented with CPU 21 and possibly shared with 
.Ms GC s a'ist ouLxf -f^c k< an. PiM , ^r\c«k s i> mi. x> ^<'ja.-! 

imptemeoteo with DSP 22 or ASiC 23 for both user keypad dsairog ana m-feana signafeno, if needed, and a 

needed Media conversion modules 31 include a plurality of channelized voice bit stream 

buffers 32 Implemented with DSP 22 or ASIC 23, a comprsssor^eoompressor 33 also imp-a merited with 
DSP 22 or ASiC 23, hardware supervision logic 3<<- implemented with digrlai trunk hie-faces 16, and a 
packefeer/unpseketker 36 implemented with CPU 21 DSP 2.2 or ASIC 23. Special services modules 33 
may Include an encrypter/decryptorS? also implemented with CPU 21, DSP 22 or ASIC 23, As Indicated 
m the preceding paragraph, the analog irunkmg modules 48, which include the plurality of analog-fo- 
digils: and dsgi!ai-;o-anatog converter pairs 15, are optional. Digit modules 43 and speciat services 
modules 3S are also optional. 

With GC's 3 and 8 having these functions, the expected voice compression ratio may reach 25:1, or even 
better with emerging technology. The presence of the usual amounts of silence m voice communications 
may double that ratio to $0:1, making the HFCT even more efficient and cost-effective. To achieve even 
further compression ratios, special compression schemes may also be used, which are expected to be 
both tolerated by toe human ear and used to facilitate a low cost of the service The HPCT may provide a 
virtual end-to-end connection, in the absence of such a vidua* connection, the buffering mechanism at the 
receiving and can recover toe stream of voice from packets arriving with the variable deiay introduced by 
the packet-switched network:. The HPCT telephony network of P g, i. along with Its associated service 
protocols, is symmetric. However, 

thereby enabling advanced ser vices or features. However, if the oaliee does not have (a) a terminating 
muifernedia computer, (fa; crsrea access to lbs- packet-switched network, or lc\ a compatible packst- 

oompieied over just s packet-switched network, in this case, a terminating circuit- switched LEC ? 
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supported by a terminating GC 8 may fee used »rt tl>© seme way as in the fs*t erobodiroenf. of the present : 

in ihss system, the caller's multimedia computer 4 w»8 fun 2 digital oomrnunlciaisons program comparable 
to so originating GC's proiocol, and therefore wsii serve as the ongtnasing GC from She vsew point of the 
packet- switched network 5 and the terminating GC 6, except the feiiifsg and validation of the caller may 
be. performed by the terminating, GC 8 based or the caster's access point to the packet-switches' network. : 
Similarly, where the castes has a multimedia capable computet and a packet- switched network 
cooneoUors but the caller ooes not the telephony system of tne invention may have an asymmetric 
configuration that is 8» revere® of the Rg. 4 oofifsgurafeon. 

On She other hand, where She HPCT utilizes gateway computers sf both ends of She packet-switched 
network; 

each 6C provides a ss-t of resources that are shared by many users and thus achieves roach higher 
utilisation m the telephony than a personal computer. Optimization of perfemwsce can be achieved by 
using Digital Signaf Processors {OSPs} or Application Specific integrated 

Circuits (ASIC's) . Furtriarrnore, the users do not have to make a large investment operate spscssi 
computer equipment and programs, or schedule cafe ro advance, in feci, as described below relative to 
Figs 5 and 7, the users may not: tell any difference between using the HPCT and using: their regular long - \ 

Considering the 50:1 compressor) ratio discussed above, the utilisation of the circuits in circuit- switched : 

ss much as SO ten®* higher than thai of the HPCT, Another importeot problem win weuft-ewaBhed 
telephony is the proprietary nature of the teiapbony swi-ches which are the foundation of this feiephorty. 
Because switch sofwvara development is only done fey the rnanufecraraw. the cost and daisy m adding 
new services are often frustrating and prohibiting. The HPCT, however, is based on garierai-purpose 
computers with open architecture, which can open up development and bring very cost-- effective new 
services in a much shorter time frame, 

T hc- pn.c ^t sv, ichtv as V f k h o'h 1 -iPOT * votem usn N» one t. *'n assy i¥!.-> v - of p.\km ,. vmv.r< \j pr,b *e ; 
networks, such as X.25 or the emerging Asynchronous Transfer Mods (ATM) network. The ATM network : 

iJvM, \i'H^v'"\- 1 -'-t\"\ n- ^ UM -i . * ■> "> 1 h -X M - ^ ^ st* 

snio special types of packets, referred io as ^ !• jac<t< * -u- •><. 'tog A ^r sd «f^ s v I 
are somatimes rafsrmd to as having a third type of networking, nsmoiy ^eSS-switehed nsiworking*. 

A cailer can use ilvs HPCT system as an aitomatiys iong distance telephony ss-vfc-s {"charge service") , 

ssrvice can be reached from any Saiephons while dedicated service can ha reached oniy from a 
subscriber's dedicated feisphofie, such as a horns phone or office phone. The alternative service- is 
referred as "charge service* because the csiier does not need to have 3 dedicatee" telephone account 
with the service provider: instead, the authorisation is via a credit card or calling card inquiry. 

To implement the charge somes and she dodicafed service, the invention provides two respective 
protocols for processing caiis within the hybrid telephony system. The first protocol: is for the charge 

The caiter first caiis 8 local originating 6C through a circuit- switched oogsnstsng LEC from any telephone. I 

Ov »t » e ■> x t(j ivif ) >■ t ^ v t<_ lhi» <_t * ^ x w t ^v. gn=<tng _>-C 2 

The originating: SO ofays a vo;ca prompt {a greeting massage asking for input} So the caiier asking for tha \ 
oailee's dastirtatiOin address (calies's telephone numbers . (3> The caiier provides the address either 
through telephone keypad digits or through spoken digits which are recognised by the originating GC. f 4} : 

~X C j t - t >C v S ■■ C >i V 1* , ^ " c " ; ^\ ■> ! ? ht "C C' Na o^k t 

far the Internet, obtains the packet network address (such as the IP address of the internet) of the 
terminating <3C, which is usually local to tha caiies {otherwise a foli caii may bo involved) . and estimates \ 
the ontt charge for a call going through that terminating GO. {5} The originating GC informs the cellar 
abewf ths charge ms, and asks for the caller's preferred payrnent method, soch as by credit card, or 
through a prearranged calling card account. (8) The easier specifies the payment method either through 
keypad digits or through spoken digits which again ana racognlsted by the originating GC (if this la a coiiect \ 
call, tnen She callers spoken information snout both parties ss recorded and digitised to i>e announced 
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tster to the oastse) , (?) The originating GC validates the payment method through an internal or external 
database. (8) The originating GC sends a control message to fee terniioatiog <SC. along vlth both party's 
addresses and. if the terminating GO doss not fenow where to route ths sail 

or does not have the resources ;o serve the oath tt responds vwth a negative acknowledgement arid an 

routed at that moment (8) The terminating GC dials out to toe caiiee through a circuit switched 
terminating LEC using the deeunanon addross a obtained from the originating GC (10) if the call 
proceeds. sutoessfatty through me fermmatiug L&C. the terminating GC sends an ar;knov*iedgmaoi back 
w ^o at q X to {tWw M'v.v*sv^ u tsvi^eisS'u y sv^asd e ^K»»fefev^ e •?;> his 
terminating GC sends this status to the originating GC in the farm of a busy message} . (11) The 

gn^ iV ■-.<<. Iff i- - <:s^ > ki \ {jfki «nt ^wif-* ^li.," V: Ms^tis.1 

LEG, the effect being a ring back torts (or a busy :one} . (12) The cafiae »s«s the call, (13) Ths 
terminating GC passes this state change to the originating GC, which may begin blsog at that Brae. (14) 
Ths esffes smarts the conversation by grafting the caller, (15) Ths terminating GC slthsr receives ths 
digitized voice data stream over a digital trunk or continuously digitises aii the voice signals over an 
analog trunk {torn the LEG whioh ihe caiiee is connected to., and, after possibly encrypting and 
compressing, packstlzss ths data irro packet form, ths packets then feeing sent over the oaeket- switched 
network to th® originating GC, {16} Ths originating SC. after possibly rearranging ths packets to 

mamiafn proper packet order, unpacketese the received data and. s 
decrypting, optionatty cos-wefts the digitized data hack to ths vole® si 
which the cater is connected is analog. The digital or voice signal is then routed to the os 
drcuit-switchsd network of the originating LEC. (17) The same process as described m s 
16 Is performed for the catter's voice in the apposite direction. The respiting processing ir- 
supports ths conversation hekveen the two parties pas'ticlpeilng m ths call. 

Each GO preferably provides out-of-band signaling, and the call signaling sequence for providing the 
charge call of Fig. 5 wiii now :be described with reference to Fig. 8. {%) The Gaiter's telephone number is 
soot So the originating GC to access a caii. ;"S} Ths originating GC prompts for a destination address, such 

number. (4) The originating GC raay provide a voice message regarding rate, and prompts for a payment 
method, such as by a special tons or by a voics message (5) The caiisr inputs ths desired method of 
sayrnent sua; as keypad numbers corresponding to a credit sard <S) The originating GC validates the 
s connection request to the terminating GC. (?) The terminating GC 
ninsting LEC. (8} Depending on whether fee calise's 

telephone is avatiahle or busy, ttse {errninabng GC ' s sends a corresponding aoknowtedgerrssnt to $y& 
origiinahrisj GC. {3} Depending ors whether she callee's seiephona is avasiabki or busy : the originating GC 
sends a ring back tons or a bosy signal to the caiisr's Soiephoiie (10) if ths calls© answers the telephone, 
an of -hook signal is sent to ths terminating GC. {11} The terminating GC then sends an answer Indication 
to the originating GC, which starts billing and sets op she m-band s'ootsng fts both digisisod voice data and 
anatog voice franss^isslon. (12) At this stags, either ths oslies or ths caller rnay Initiats She conversation. If 

terminating GC either receives digiUzed voice data in a bit stream torn the terminating LEC or digitizes 
the anaiog voice ancs may also perform ihe additsonsi (unctions previoissiy described, and ttien sends the 
digitised yo*os data to the originating GC. (14) The originating GC converts the voice data to analog voice 
by performing ths fonctbns previously described, and sends ths analog voice to the callsr. 

Ths ascend pro'.ooo! is for she dedicated service on the HPCT telephony system of the invention anct ts 
s f g T \ k k kit »t o v * t » 

distance sass by olsflng a saslinatlon addrsss (callse's Sotephone niJiYidorl through the circuit -switched net. 
work of an LEC from his/her dedicated leSephone, such as a home 

phone or office pnesne. for whsch a routing conligrirasisn to an sngsnarmg GC is prossnt wshin the i.EC 
Ths LEC routes the call to this 6C, and the oatisr's address (caiisr's telephone numbs?) is passed to ths 

the esiier's account Irtfcsrmattort through an lofismsl dslabass or may oommunioste vvith a centrallssd 
database for -£hs account information, and it also resoivss toe sal? muting information using the diaied 
destination address. 

(3) The originating GC thsn sends a control message to a terminating 00, along with both party's 
addresses, if the first terminating GC does not know where to route she caii or does not have the 
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GC is searched tor and ssiecsled. or She caller is informs^ of She negative acknowledgement 

{4} The terminating GC disss out to t$e oallee trough the osmurt-s Witched network of the terminating LEG. : 
;5S if She call proceeds* successfully trough tie terminating LEG, the terminating GC sends an 
acknowledgment back to the originating GC {the handling of the nnsnceessml, most likafy busy, scenario : 

through the originating LEG, the effect being a ring-back tons, ij) The caliee answers the call. (8) The 
terminating GC passes this slate change to the originating GC which may stars 

recess digitized voice data in a bit stream frora the terminating LEC or continuously digitizes all Ifte 
voice signals from the csiiee, possibly encrypts and compresses, and psckefees ins data into packets, 
the packets ihsn being sent over the paokehswrtched network to the ©r-gsrfatsrfg GC i 1 1 j The originating 
GC, after possibly rearranging the packets to maintain proper psckel order, onpackettess the data, 
possibly decompresses and decrypts, and optionally converts the digitized data hack to the voice signal I? ; 
'"t wu. "• rithsun =* ■> v.Lv s v» v u e (jin vmw^c * si^^ ,^«v» » 

over the circuit- switched network of the originating LEC, {12} The sams process described in steps 9 
through 1 1 is performed for the caller's voles, except In the opposite direction. This processing in both 
directions supports the conversation between the t*o pasties participating *« fhs oall. 

While the present invention has been described in connection with a system having a elrcu I i-s witched 
network in the form of both a digital arid art analog local exchange carrier {LEG} serving analog telephone I 
sets, it is likely that there are many instances where oniy she drgllei net-work interlace is needed to 
connect to ins LEG. With a cjiqitsi csrcosi-switched network, tne configuration of me corresponding GG's is \ 
simplified 

smca II is bo longer necessary for the data manipulator to convert the voice signal into digital data, sad 
vise versa. 

From the foregoing, it can fee seen that the present invention provides m improved ielephony system 
which effectively integrates voscs and data m a hybrid clreuS-swItches and packet-switched telephony 
network, while ensuring re,. ie % yh e-ja tv eft.-* v.^ k n r\, > a ■> «a\ \ v*^ v *h low 
transmission .and access costs. By utilising gateway computers of telephony service providers to roi.it© 

oaeket switching to any telephone subscriber, with none of the substantial initial .investments required by : 
pore paeket-swkched telephony. The potential for vastly increased Intelligent services due to computer 
based telephony, such as caller's personailsrsc; speed dialing list, eaiiee's personsiixed virtual destination I 
number, integration with electronic roasis, and many others, allows for even farther enhancement of the 
HPGT system Furthermore, the HPCT system, which Is based on generai-ps.:rpose computers with open ; 

to entirely packet-switched networks 

White this invention has been described m the coniext of preferred embodiments composing ai least one ; 

well with other tssecommunications networks and with variations of the preferred embodiments. These 
and many other modifications and alternatives are passible and will occur to these skilled m the art who 
become famiSsr with the present invention. Such modifications and alternatives are Intended to he within ; 
the scope of the invention as defined by the claims set forth below. 
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